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SUMMARY

We have compared effects of a number of different pyrimidinones (ABPP,
ACPP, AIPP, ABM?, ABMFPP and ACDFPP) on clearance and organ
localization of radiolabelled sheep erytorocytes (SRBC); macrophage
cytotoxicity; prostaglandin secretion and serum interferon levels. We
havt also examined the effect of thcse agents, on resistance to herpes,

'Aichi and Banzi virus infections.

Five of these agents (ABPP, ACPP, AIPP, ABMFPP and ACDFPP) were
examined for their effects on the reticuloendothelial system function
and they were all capable of stimulating this function when tested two
days after treatmet. However these effects were not as pronounced
four days after treatment. These pyrimidinones also caused a
reduction in prostaglandin secretion by macrophages when given 2, 4
and 7 days before sampling. In addition, three of the pyrimidinones
(ABPP, ACPP and ABMFPP) caused activation of macrophages to become
cytotixic whereas the other two (AIPP and ACDFPP) were without effect.
Of the five pyrimidinones tested for their effect on serum in'terferon
levels, AIPP and ABMP produced a marginal increase, ABPP a moderate
increase and ACPP and ABMFPP a large increase. In all cases the peak
response was observed between days 1 and 2 post treatment.

The most beneficial effect.of these pyrimidinones was observed in the
Banzi virus encephalitis model. Four of the drugs (ACPP, AIPP, ABMFPP
and ACDFPP increased resistance when given prophylactically and three
(ABPP, ABMFPP and ACDFPP) when given on the day of challenge. In the
herpesvirus encephalitis model, only ABPP affected the resistance and
only when given prophylactically. Likewise, only ABMFPP had some
effect in the influenza model and only when given on the day of
challenge.. None of the drugs were effective in the herpesvirus
hepatitis model.
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FOREWORD

Citations of commercial organizations and trade names in this report
do not constitute an official Department of the Army endorsement or
approval of the products or services of these organizations.

In conducting the research described in this report, the
investigator(s) adhered to the "Guide for the Care and Use of
Laboratory Animals," prepared by the Committee on Care and Use of
Laboratory Animals of the Institute of Laboratory Animal Resources,
National Research Council (DHEW Publication No. (NIH) 78-23, Revised
1978)
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I. PROBLEM UNDER INVESTIGATION

This study was designed to evaluate the multifaceted effects of
selected immunoenhancing drugs on specific and nonspecific components
of the immune system which are of importance in resistance to and
recovery from viral infections. We have examined the effect of
treatment schedule on various in vitro and in vivo Immune parameters.
The immune parameters examined included:

A. In Vitro / Ex Vivo Evaluation of Nonspecific Elements

Affecting the Course of Viral Disease:

1. Macrophage antiviral cytotoxicity

2. Natural killer (NK) cell cytotoxicity

3. Production of interferons (IF)

4. Clearance of radiolabeled erythrocytes from blood and
their localization in various organs

5. Phagocytosis by peritoneal, splenic and liver
macrophages

B. In vitro / Ex Vivo Evaluation of Specific Elements

Affecting Resistance to and Recovery from Viral Diseases:

1. Antibody responses to T-dependent antigens

2. T cell cytotoxicity

3. Alterations in T and B lymphocyte populations and
subpopulations (e.&., T helper or suppressor cells)

C. Evaluation of Host Resistance to and Recovery from Viral
Infections:
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II. BACKGROUND

Members of the military are exposed to a variety of viruses which
often result in infections leading to serious illness or deatai.
Although they can sometimes be protected by active immunization, this
approach is not always practical due to difficulties in producing
either attenuated or killed vaccines which are both safe and
immunogenic. In addition, vaccines are of little value in the therapy
of active viral infections. Therefore, alternative approaches have
been explored. One approach has been the development of antiviral
drugs. While these drugs have been effective, in some situations,
their use has been hampered by their toxic side effectsiand limited
range of activity.

Another approach to prevention and treatment of viral infections has
been immunotherapy. Although immunotherapy with classical agents has
had some success, it has also been plagued by toxicity problems.
However, the recent development of chemically defined or synthetic
immunostimul3nts with low toxicity and broad spectrum activity has.
made this approach more appealing. These immunostimulants have been
used alone and in combination with vaccines in prophylaxis or with
antiviral compounds in therapy.

While there are numerous reports of .he efficacy of the newer
generation immunostimulants, the expcrimental approaches utilizing
these compounds have varied, thuq, making an objective snalysis of
their comparative efficacy difficult. In addition, since the cellular
components of the immune avstem that need to be stimulated will vary
depending on the pathogenic features of the virus, it is essential
that the mode of action of immunostimulating drugs be defined,
Because the comparative efficacy and node of action of many
immunostimulants have not been fully ixplored their use has been
mostly empirical. A more rational approach for the selection of
appropriate drugs for use in prophyl.xis or therapy.-requires 1) a
comparison of the efficacy of various agents under the same
experimental conditions and with the same pinei of tests and 2) a
better understanding of their modes of action.

Most immunostimulants possess a anitue set of immunomodulating
features and provide varying degrees of benefit to the infected host.
The beneficial effects. imparted by these Immunostimulants will lar gely
depend on the tissue site and degree of virus infection. For example,
it may be desirable to have elevated levels of interferon in some
tissue sites during a particular time of infection but not during
others. This way be particularly relevant in some arenavirus
infections (1.&., lymphocytic choriomeningitis virus; LCMV) in which
interferon can have detrimental t~fects (1, 2). Likewise, activated
NK cells and macrophages may result in immunopathologic damage which
can contribute to the disease process (3). ?lecause of these
complexities, the choice of immunomodulating agents, their dose, time



and frequency of administration require careful consideration of the
imaunopathologic features of infection. This is only possible if one
is able to identify the spectrum of changes induced by a particular
drug.

By virtue of their position at sites of initial infection and wide
distribution in major orgaas of the body, macrophages and NK cells and
their scluble mediatnrs (e.&. PG, I1, MA7 and IF) are thought to be
of prime importance in resistance to a number of intracellular
pathogens. Thus, for man' viral infections macrophage function has
been shown to te an important factor in determining the course of the
disease (4-7). For example, in herpesvirus infections both resistance
to virus replication within macrophaqes (intrinsic resistanc&) and
macrophage antiviral effects on other virus infected cells (extrinsic
antiviral activity) may be significant determinants in host
resistance. (8)

In addition to macrophagesi another cell type which plays a
significant role in primary resistance to virus infection is the NX
cell (9-11). Unlike the cytotoxic T lymphocyte, this cell destroys
virus infected cells without prior sensitization and thus quickly
limits virus dissemination (11). A positive correlation between
genetically determined resistance to virus lethality and the level of
NK cell augmentation has been observed in both, murine cytomegalovirus
and herpes simplex virus infections (12,13).

A variety of soluble mediators may be released following the
administration of various immunostimulants. Some of these mediators
may have a negative effect on the Ismune system while others may have
a positive effect. For example, prostaglandins may have a detrimental
effect due to their negative feedback control on cellular functions
(14-16). In contrast, interferon has a beneficial role in inhibition
of virus replication as well as in the augmentation of cellular
components of the immune system. While each type of interferon (i.e.
alpha, bets and gamma) posses@ the ability to induce the antiviral
state in cells, Ramms interferon may be more important since it ,also

.regulates various immune functions (17-19).

There are a number of reports on the use of aecrophage activators in
the treatment of infectious diseases. Most notably, these compounds
have been used prophylactically to enhance nonspecific resistance by
direct activation of macrophages and NK cells or via the the induction
of so'iible mediators. For example, inoculation of mice with
Escherichia col. endotoxin. St_.phlococcus aureus. BCG. or the
lipoldil amine (CP-20,961) enhances resistance to influenza virus
*hr)ugh the induction of interferon and/or the activation of
m,,rophngps and NK cells (20-23). Similar effects against
herpesviruses, Newcastle disease, encephalomyocsrditis, vesicular
ntomatitis. and Junin viruses were observed after treat'ment with
vnro)Jus immunostimulants (24-30). Likewise, inoculation of mice with
P. Rrcnes induced protection against v-rious hemonrotozoans (31-34).
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In addition to their effects on maczophages and NK cells
immunostimulating agents also affect elements of the specific immune
response. Since both antibody and cell mediated immune responses are
involved in resistance to and recovery from viral infections,
indunostimulating drags have been used in combination with whole, and
subunit viral vaccines in an attempt to enhance their immunogenicity
(35, 36). Use of immunostimulants may be particularly valuable in
these situation in which cloned vaccines are available, since these
antigens are poor immunogens.

Unfortunately, selection of appropriate immunostimulants to use with
vaccines has been somewhat empirical. This is due to the variety of
cellular targets on which immunostimulants can act, and the paucity of
information concerning the their effects on these targets. For
example, some immunostimulants, or the soluble mediators released in
response to them, may selectively potentiate B cells, or suppressor or
helper T cells which may influence the quantity of antibody produced
following vaccination (37-39). In contrast, other immunostimulants
may preferentially augment cytotoxic T cells which can have profound
effects on recovery from viral disease but have little impact on
resistance to viral infection.

In summary, immunoenhancing. drugs can exert their effect by
interacting with one or more of the cellular components of the immune
system. These components are affected either directly, or indirectly
through the action of soluble mediators. The ultimate outcome of such
drug interactions will depend upon which of the various components is
influenced. Therefore, the judicious use of immunoenhancing drugs,
together with vaccines in prophylaxis or in the therapy of viral.
infections of military importance, requires a thorough understanding
of their relative effects on the numerous components of the immune
System.

While theprophylactic use of immunopotentiating substances has been
widely studied, their therapeutic value has not been well documented.
In addition,,the comparative efficacy and mode of action of various
immunostimulants against a variety of infectious agents (especially
those of military significance) has not been adequately examined.

'Our studies will provide the comparative data on a spectrum of
immunological parameters for various immunoenhancing drugs. These
data will provide a more scientific basis for the use of variouS
immunoenhancing agents, either alone or in combination with vaccines
or antivirals, in the effectivq treatment of viral diseases of
importance to the military.
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III. EXPERIMENTAL APPROACH

In this project each immunoenhancing drug was studied in two phases.
During the first phase we examined the effects of selected drugs on a
variety of components in the immune system. In the second phase we
applied the knowledge gained from the initial phase to design
experimental protocols to evaluate the clinical potential of these
drugs. The studies were performed in animal models of human viral
disease.

Phase I consisted of experiments designed to characterize the effects
which selected immunostimulants exerted on the nonspecific or specific
components of the immune system. Drugs were administered to C3H/HeN
mice, intraperitoneally (i.p.), intravenously (iv.) or orally and
appropriate cells or fluids obtained at selected intervals. The cells
were examined in vitro for a variety of effector functions and their
characteristic surface markers. The fluids were examined for the
presence of soluble mediators. The effects of time of treatment we
also assessed.

Phase II studies were designed to assess the effects of
immunostimulants ou resistance to and recovery from viral infection.
Based on the immunological profiles from phase I and the pathogenesis
of the viral agents under study, appropriate drugs were selected for
either prophylaxis or therapy. Animals were examined for their
ability to survive challenge with lethal doses of infectious agent.
These experiments were performed using murine models of influenza
virus, herpesvirus, and Banzi virus infections. Lung, liver and b ain
infections were studied. The following animal models were employe

Influenza Virus Pneumonitis: The virus used in these studies is a
mouse adapted H3N2 strain of influenza A virus (Aichi). When 2-10
LD of this strain is administered intranasally into six to seven
weN old C3H/HeN mice, death, due to interstitial pneumonia, occur in
five to seven days. Virus is found only in the lungs and mice
eventually die of pneumonia.

HSV-l Encephalitis: The virus used to induce encephalitis is a huian
isolate (MB strain) of type 1 herpes simplex virus obtained from D
Richard Whitley (Univ. Ala, Birmingham, AL). Footpad inoculation
four week old C3H/HeN mice results in virus replication in the sci tic
nerve, spinal cord and brain. Mice die of encephalitis six to eight
days after inoculation. Immunopero..idase staining for viral antigen
has been used to confirm this mode (, virus dissemination.

IISV-l Hepatitis: The MB virus strain was used to induce liver
disease. When four to five week old C3H/HeN mice are inoculated
intravenously with 2-10 LD) of virus, the prim. "y organ of initian
infection is the liver. Viemia and dissemination c a number of

14



other organs follows liver infection and death results five to seven
days post infection.
Banzi Virus Encephalitis: The seed virus used in these studies was

obtained from Dr. C.J. Peters (USAMRIID, Fort Detrick, MD). Working
stocks of virus are prepared from suckling mouse brains. When
inoculated subcutaneously, this virus replicates in peripheral
lymphoid tissue and is carried to the spleen. Viremia results 2-4
days post infection and the virus enters the brain. Encephalitis is
observed 6-8 days post infection. Death ensues 8-10 days following
the administration of as little as 10 p.f.u.
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IV. RESULTS

During the second year of this contract, we have focused our studies
primarily on the comparative effects of various pyrimidinones on a
number of immunological parameters, although, we have also begun
investigations on other drugs. The parameters examined included: in
vivo clearance and organ localization of radiolabelled sheep
erythrocytes (SRBC); peritoneal and splenic cell phagocytosis and
activation of cytotoxic macrophages. We have also examined the effect
of these agents on resistance to viral models of pneunonitis,
hepatitis and encephalitis.

In Vivo Clearance and Organ Localization of Erythrocytes

Tables 1-2 contain data on the effect of the various pyrimidinones on
clearance rate of SRBC from circulation and their localization in
liver, spleen and lung. The clearance rates are presented as T/2 and
K-values. An increase in K-value reflects an increase in the rate of
clearance and consequently a decrease in the half-life (T 1 4 2 ) of SRBC
in circulation. Also listed in the tables are alpha value which
represent clearance rates normalized for mouse body, spleen and liver
weights. Thus, increased alpha values also represent increased
clearance rates. Organ localization is presented as number of SRBC
per mg wet tissue.

Two days after intraperitoneal (ip) administration of all
pyrimidinones tested caused an increase in the clearance rate of SRBC
which did not appear to be due to alterations in the body or organ
weights as indicated by the increase in alpha values. These effects,
with the exception of ACPP, were statistically significant (Table 1).
This increase was apparently due to increased localization in liver
which is the major organ for clearance of particulate material from
circulation. Since all pyrimidinones were administered in carboxy
methyl cellulose (CMC), it was also necessary to compare the CMC
treated group with a saline control group. Such a comparison revealed
that CMC itself stimulated the reticuloendothelial functions.
Consequently, the effect of drug-carrier mixture was more pronounced
when compared with the saline control.

The effects of pyrimidinones were less pronounced when drugs were
administered four days before assay aE compared to the CMC group.
However, these effects were still mostly significant when compared
with the saline control (Table 2).

Macrophage Cytotoxicity

Macrophage cytotoxicity was tested by incubating peritoneal adherent
cells with virally transformed EL-4 cells for 48 hours and measuring
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the incorporation of 3 H-thymidine by the target 'cells. In these
experiments nacrophages were harvested four days after ip injection of
drugs. Results summarized in table 3 indicate that treatment with
ABPP, ACPP and ABMFPP caused activation of macrophages to become
cytotoxic when compared with macrophages from CMC-treated controls.
In this assay, CMC treatment was without effect (compared with the
saline control). The cytotoxicLty was significant at all effector to
target ratios ranging from 40:1 to 10:1. In contrast, AIPP and ACDFPP
had no significant effect.

Prostaglandin Secretion by Macrophage

Mice were treated with CMC or pyrimidinones in CMC and peritoneal
cells were harvested 2, 4, 7 or 14 days-later. Adherent cells were
cultured for 20 hours'and prostaglandin E-2 levels in supernatants
were measured by radioimmunoassay. The results have been summarized
in tables 4-8. It is clear that'all pyrimidinones caused reduction in
prostaglandin secretion by macrophages when given 2, 4 or 7 days
before sampling. When macrophages were harvested 14 days after
treatment, this effect was variable.

Interferon Levels

Serum, interferon levels following treatment with the various
pyrimidinones were examined on days, 1, 2, 3, 4 and 7 following drug
administration using a VSV plaque reduction assay. These data are
summarized in Figures 1-5. Although all pyrimidinones tested caused a
noticeable elevation in serum interferon level, the magnitude of the
response varied with each drugs. A marginal increase, which was only
slightly above the CMC con'trol, was observed with AIPP and ABMP
(Figures 1 and 2). ABPP on the other hand produced a moderate
increase (Figure 3) and ACrP and ABMFPP had a more dramatic effects
(Figures 4 and 5). Inmall case the peak elevation was observed
between 1 and 2 days post treatment and was back to background levels
by days 3 and 7.

Resistance to Herpes, Influenza and Banzi Virus Infections

The ability of different pyrimidinones to enhance antiviral resistance
was examined in murine models of pneumonitis, hepatitis and
encephalitis. The results of these experiments are presented below.

Pneumonitis Models

Influenza virus (Aichi strain) was used to induce pneumonitis. In
this model 10 LD of virus was administered intranasally and
mortality monitoped for 21 days. Data from these experiments are
summarized in Figures 6-23. ABMFPP, when given on the day of
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challenge, had a slight, although statistically significant, effect on
the mean survival time of infected animals. This treatment also
afforded some protection against the infection as 2/10 mice survived
until the termination of the experiment (day 21 post-infection)
(Figure 19). However, ABMFPP was without effect when given 2 days
before, or one day after virus challenge (Figures 18 and 20
respectively). All other pyrimidinones, whether given two days
before, on the day of, or one day after challenge, were ineffective.

Hepatitis Models

Herpesvirus (MB-strain) was used to induce hepatitis. In this model
10 LD5 o of virus was administered by the iv. route and morbidity and
morta± lty monitored for 21 days. None of the pyrimidinones offered
any protection in this model whether given 2 days before, on the day
of, or one day after virus infection (Figures 24-41).

Encephalitis Models

Two models of encephalitis were employed, one which uses HSV-1 (given
via the foot pad) and the other which uses Banzi virus (given ip.).
Data from the herpesvirus experiments are summarized in Figures 42-59.
ABPP, when given 2 days before challenge, had a slight, although
statistically significant, effect on the mean survival time of
infected animals. ABPP also afforded some protection against the
infection as 2/10 mice survived until the termination of the
experiment (day 21 post-infection) (Figure 42). However, this drug
was without effect when given on the day of, or one day after virus
challenge (Figures 43 and 44). All other pyrimidinones, whether given
two days before, on the day of, or one day after challenge, were
ineffective.

The effects of different pyrimidinones on Banzi virus induced
encephalitis are summarized in Figures 60-77. When given 2 days
before infection, ACPP, AIPP, ABMFPP and ACDFPP had some beneficial
effects in prolonging the mean survival time (Figures 63, 66, 72, 75).
Three of these also"afforded some protection: 1/10 with AIPP (Figure
66) and 2/10 with ABMFPP or ACDFPP (Figures 72 and 75). When given on
the day of challenge, ABPP, ABMFPP and ACDFPP prolonged the mean
survival time, although none of these drugs afforded any protection
(Figures 61, 73, 76). None of the drugs conferred resistance to this
virus when given one day after the infection (Figures 62, 65, 68, 71,
74 and 77).
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V. CONCLUSIONS

The generated in the second year of this study hns resulted in the
following conclusions:

1. All pyrimidinones had some RES stimulatory effect.

2. Three of the pyrimidinones cause ac ivation of macrophages to
become cytotoxic.

3. All pyrimidinones cause a reduction in prostaglandin
secretion.

4. All pyrimidinones cause some increase in serum interferon
levels.

5. Only ABMFPP had some protective effect against influenza.

6. None of the pyrimidinones conferred resistance against
hepatitis.

7. Only ABPP had slight protective effect against herpesvirus
induced encephalitis by several of the pyrimidinones
increased resistance against Banzi virus induced
encephalitis.
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VI. RECOMMENDATIONS

In the forthcoming year we will complete profile on the pyrimidinones,
as planned. We will also test the effect of pyrimidinones in selected
virus models using a lower challenge dose. In addition we will
continue building a profile on new agents which we have recently
received.
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Table 1. Clearance and tissue localization of SRBC following treatment
with various pyrimidinones on day -2.

RBC/mg Tissue (xl000) Phagocytic Index

Treatment

Spleen Liver Lung T/2 alpha K
(min) Value Value

CMC Mean 148 81 20 3.78 7.32 .0913
Control Std. Dev. 24 15 12 1.31 1.28 .0294

ABPP Mean 103 90 7 1.88 7.86 .1635
Std. Dev. 37 16 4 .30 .73 .0242

P-Value <0.001 NS <0.001 <0.001 NS <0.001

ACPP Mean 100 93 8 3.14 7.33 .1153
Std. Dev. 30 26 7 1.78 1.46 .0433

P-Value <0.001 NS <0.02 NS NS NS

AIPP Mean 105 104 15 2.28 8.14 .1399
Std. Dey. 40 15 8 .60 .93 .0325

P-Value <0.001 <0.001 NS <0.005 NS <0.001

ABMFPP Mean 63 105 5 2.13 7.51 .1542
Std. Dev. 23 22 3 .71 .70 .0435

P-Value <0.001 <0.005 <0.005 <0.005 NS <0.001

ACDFPP Mean 98 87 16 2.66 8.28 .1235
Std. Dev. 33 25 12 .94 .66 .0338

P-Value <0.001 NS NS <0.05 <0.05 <0.01

Saliae Mean 149 74 24 4.82 6.47 .0707
Std. Dev. 43 14 13 1.81 .81 .0257

P-Value NS NS NS <0.01 <0.005 <0.01

Pyrimidinones (250 mg/kg) were given intraperitoneally in 1% carboxymethyl-
cellulose (CMC) two days before assay. All results are compared with those obtained
with the CMC control. A saline control group was also included.
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Table 2. Clearance and tissue localization of SRBC following treatment
with various pyrimidinones on day -4.

RBC/mg Tissue (xl000) Phagocytic Index

Treatment

Spleen Liver Lung T/2 alpha K
(min) Value Value

CMC Mean 124 97 20 2.96 7.51 .1129
Control Std. Dev. 45 31 28 1.15 .96 .0336

ABPP Mean 116 85 10 2.00 7.86 .1528
Std. Dev. 40 11 6 .31 .74 .0193

P-Value NS NS NS <0.02 NS <0.005

ACPP Mean 114 99 8 2.45 7.57 .1300
Std. Dev. 47 16 5 .63 .90 .0314

P-Value NS NS NS NS NS NS

AIPP Mean 75 109 8 2.25 7.91 .1411
Std. Dev. 31 23 4 .60 .68 .0328

P-Value <0.01 NS NS NS NS <0.05

ABMFPP Mean 95 103 6 2.28 7.25 .1079
Std. Dev. 55 20 5 .85 .59 .0458

P-Value <0.05 NS <0.05 <0.05 MS <0.005

ACDFPP Mean 89 102 19 2.48 7.67 .1286
Std. Dev. 43 14 15 .62 .94 .0328

P-Value <0.05 NS NS NS NS

Saline Mean 148 83 20 3.94 6.82 .0841

Std. Dey. 60 21 11 1.35 .72 .027b
P-Value NS <0.05 MS <0.005 <0.005 <0.001

Pyrimidinones (250 mg/kg) were given intraperitoneally in 1% carbox~yethyl-
cellulose (CMC) 4 days before assay. All results are compared with those obtained
with the (NC control. A saline control group was also included.
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Table 3. Ac ivation of cytotoxic macrophages by pyritidinones.

PERCENT CYTOTOXICITY

Treatment Experiuent No. 1 Experiment No. 2

40:1 20:1 10:1 40:1 20:1 10:1

ABPP 88# 65* 38 990 96@ 51*

ACPP 97# 53 -28 65# 550 58*

AIPP 1 21 31 31 21 34 31

ABMFPP 74# 590 60 86 31 -42

ACDFPP 19 5 8 17 31 20

Pyrimidinone (250 mg/kg) were givert intraperitoneally in 12 carboxymethyl-
cellulose ((ýC) 4 days before assay. Control mice were give CMC alone. Percent
cytotexicityl was calculated as follows:

C-T
x 100

T

Where, Ca Co~unts per Minute (CPM) in cultures with macrophages from CMC
treated mice and To CPM in cultures from pyrimidinone treated mice.

5 p <0.05

0 p <0.01

@ p <0.001
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Table 4. ?GE-2 secretion by peritoneal macrophages from ABPP treated mice.

ps Prostaglandin E-2 per ms Protein

Treatment Experiment No.1 Experiment No 2

Mean '(S.D.) p Mean (S.D.) p

4CM

Control 369.2 (12.2) - 214.5 (49.3)

ABPP
Day -2 45.3 ( 2.3) <0.001 30.2 (11.7) <0.005

C•
Control 109.0 (27.7) 126.6 (20.8)

ABPP
Day -4 24.1 (2.6) <0.01 37.1 (11.9) <0.005

Con';rol 76.9 (3.3) 73.4 (4.0)

ABMV
Day -7 8.3 (1.9) <0.001 12.2 (2.5) <0.001

dC~
Control 51.1 (14.2) 221.7 (73.2)

ABPP
Day -14 62.1 (46.2) NS 123.7 (78.1) NS

Mice werp treated intraperitoneally with ABPP (250 mg/kg) in, % carboxy
methyl cellulose (CMC), on vatious days before assaying for the secretion
of PGE-2 by adherent peritoneal exudate cells over a 20 hour time period. PGE-2
levels were determined by radioimmunoassay. Protein content of the adherent cells

*was determined after lysing a duplicate sample of adherent cells by freezing and
thawing three times.

NS a Not significant
ND - Not Done
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Table 5. PGE-2 secretion by peritoneal macrophages from ACPP treated mice.

pg Prostaglandin E-2 per mg Protein

Treatment Experiment No.1 Experiment No 2

Mean (S.D.) p Mean (S.D.) p

OCH
Control 215.0 (55.1) - 415.1 (104.2) NS

ACPP
Day -2 26.9 (18.8) <0.02 25.9 (8.9) <0.005

O.¢
Control 50.9 ( 7.0) - 23.4 (3.3) -

ACPP
Day -4 8.9 ( 4.2) <0.001 13.3 (2.1) <0.02

aCM
Control 81.9 (43.0) - 40.2 (15.7)

ACPP
Day -7 16.9 (4.7) <0.05 7.8 (2.0) <0.025

CMC
Control 43.9 ( 6.7) - 51.1 (14.2) -

ACPP
Day -14 8.5 ( 1.3) <0.001 51.3 (45.4) NS

Mice were treated intraperitoneally with ACPP (250 mg/kg) in 1% carboxy
methyl cellulose (CMC), on various days before assaying for the secretion
of PGE-2 by adherent peritoneal exudate cells over a 20 hour time period. PGE-2
levels were determined by radioimmunoassay. Protein content of the adherent cells
was determined after lysing a duplicate sample of adherent cells by freezing and
thawing three times.

NS - Not significant
ND - Not done
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Table 6. PGE-2 secretion by peritoneal macrophages from AIPP treated mice.

pg Prostaglandin E-2 per mg Protein

Treatment Experiment No.1, Experiment No 2

Mean (S.D.) p Mean (S.D..) p

CMC
Control 283.2 (46.6) 215.0 (55.1)

AIPP
Day,-2 27.2 (11.1) <0.001 39.0 (16.1) <0.02

CxC
Control 50.9 (7.0) - 23.4 (3.3)

AIPP
Day -4 8.2 (2.1) <0.001 9.0 C 2.9) <0.005

CMC
Control 81.9 (43.0) - 73.4 (4.0)

AIPP
Day -7 11.7 ( 2.1) <0.05 11.7 (1.4) <0.001

CMC
Control 43.9 ( 6.7) 51.1 (14.2)

AIPP
Day -14 10.1 ( 1.9) <0.005 8.0 ( 3.1) <0.05

Mice were treated intraperitoneally with AIPP (250 mg/kg) in 1% carboxy-
methyl cellulose (CMC), on various days before assaying for the secretion
of PGE-2 by adherent p~eritoneal exudate cells over a 20 hour time period. PGE-2
levels were determined by radioimmunoassay. Protein content of the adherent cells
was determined after lysing a duplicate sample of adherent cells by freezing and
thawing three times.

NS - Not significant

29



Table 7. PGE-2 secretion by peritoneal macrophages from ABMFPP treated

mice.

pg Prostaglandin E-2 per mg Protein

Treatment Experiment No.1 Experiment No 2

Mean (S.D.) p Mean (S.D.) p

CMC
Control 81.7 (31.1) - 106.4 (27.0)

ABMFPP
.Day -2 18.2 (17.3) <0.05 27.2 (2.7) <0.01

CMC
Control 50.9 (7.0) - 23.4 (3.3)

ABMFPP
Day -4 9.5 ( 3.4) <0.001 7.6 ( 0.4) <0.005

CMC
Control 81.9 (43.0) - 40.2 (15.7) -

ABMFPP
Day -7 8.5 (0.8) <0.05 4.1 ( 0.5) <0.02

CMC
Control 43.9 (6.7) - 51.1 (14.2) -

ABMFPP
Day -14 90.0 (45.0) <0.02 8.1 ( 2.4) <0.01

Mice were treated intraperitoneally with ABMFPP (250 mg/kg) in 1% carboxy-
methyl cellulose (CMC), on various days befor-e assaying for the secretion
of PGE-2 by adherent perftoneal exudate cells over a 20 hour time period. PGE-2
levels were determined by radioimmunoassay. Protein content of the adherent cells
was determined after lysing a duplicate sample of adherent cells by freezing and
thawing three times.

NS - Not significant
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Table 8. PGE-2 secretion by peritoneal macrophages from ACDFPP treated

mice.

pg Prostaglandin E-2 per mg Protein

Treatment Experiment No.1 Experiment No 2

Mean (S.D.) p Mean (S.D.) p

CMC
Control 81.7 (31.1) - 106.4 (27.0)

ACDFPP
Day -2 9.5 ( 2.4) <0.02 31.6 ('3.5) <0.01

CMC
Control 50.9 (7.0) - 23.4 (3.3)

ACDFPP
Day -4 6.1 (1.9) <0.001 10.7 (2.1) <0.005

CxC
Control 81.9 (43.0) 73.4 (4.0)

ACDFPP
Day -7 12.0 (4.4) <0.05. 5,8 (2.1) <0.001

CxC
Controlý 43.9 (6.7) - 51.1 (14.2)

ACDFPP
De7 -14 76.7 (20.5) NS 4.4 (1.5) <0.005

Mice were treated intraperitoneally with ACDFPP (250 mg/kg) in 1% carboxy-
methyl cellulose (CMC), on various days before assaying for the secretion
of PGE-2 by adherent peritoneal exudate cells over a 20 hour time period. PGE-2
levels were determined by radioimmunoassay. Protein content of the adherent cells
was determined after lysing a duplicate sample of adherent cells by freezing and
thawing three times.

NS - Not significant
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Figure 1. Serum interferon levels following treatment with AIPP.
Mice were injected ip with 0.2ml CMC or 250 mg/kg drug in
0.2 ml CMC and then bled on days indicated. Day 0 bleed
was obtained immediately before injection. Each point
represents a mean of three mice.
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Figure 2. Serum interferon levels following treatment with AEMP.
Mice were injected ip with 0.2ml CMC or 250 mg/kg drug in
0.2 ml CMC and then bled on days indicated. Day 0 bleed
was obtained immediately before injection. Each point
represents a mean of three mice.
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Figure 3. Serum interferon levels following treatment with ABPP.
.Mice were injected ip with 0.2ml CQC or 250 mg/kg drug in

0.2 ml CMC and then bled on days indicated. Day 0 bleed

was obtained immediately before injection. Each point

represents a mean of three mice.
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Figure 4. Serum interferon levels following treatment with AC??.
Mice were injected ip with 0.2ml.CMC or-,250 mg/kg drug in
0.2 ml CMC and then bled on days indicated. Day 0 bleed
was obtained immediately before injection. Each point
represents a mean of three mice.
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Figure 5. Serum interferon levels following treatment with ABMFPP.
Mice were injected ip with 0.2ml CMC or 250 mg/kg drug in
0.2 ml CMC and then bled on days indicated. Day 0 bleed
was obtained immediately before injection. Each point
represents a mean of three mice.

36

J



-J -

-J + Cic 0-2

S 1'O'I "IE'-:

_ ..

Treatment Survival Time (flays) p Value
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Control 5.96

ABPP
Day -2 5.21 NS
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"Control 6.07 NS

Figure 6. Effect of ABPP, given on day -2, on resistance to
influenza-induced pneumonitis.

Mice were given ABPP (250 mg/kg) in 1% carboxymethyl cellulose (Q4C), ip., two days
prior to (D -2) intranasal challenge with 10 LD 5 of influenza virus (Aichi Strain).
Control animals received 1% GMC on D -2. A saline control, group was also included.
NS -Not Significant.
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Control 5.11
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Figure 7. Effect of KBPP, given on day 0, on resistance to
influenza-induced pneumonitis.

Mice were given ABPP (250 mg/kg) in 1% carboxytTethyl cellulose (IC), ip., oil the
day of (D 0) irtranasal challenge with 10 LD f influenza virus (Aichi Strain).
Control animals received 1% dC on D 0. A s52 ine control group was also included.
NS - Not Significant.
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Figure 8. Effect of ABPP, given on day +1. on resistance to
influenza-induced pneumonitis.

Mice were given ABPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one da3
after (D +1) intranasal challenge with 10 LDs of influenza virus'(Aichi Strain).
Control animals received 1Z C2C on D +1. A saline control group was also include(
NS = Not Significant.
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Figure 9. Effect of ACPP. given on day -2. on resistance to
influenza-induced pneumonitis.

Mice were given ACPP (250 mg/kg) in I, carbodxmethyl cellulose (•1C), p., two day

prior to (D -2) intranasal challenge with 10 ID•O of influenza virus (Xichi Strair
Control animals received i: 010 on D -2. A saline control group was 4so included
NS - Not Significant.
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Figure 10. Effect of ACPP, given on day 0, on resistance to
influenza-induced pneumonitis.

Mice were given ACPP (250 mg/kg) in 1% carboxymethyl cellulose (OIC), ip., on the
day of (D 0) intranasal challenge with 10 LD of influenza virus (Aichi Strain).
Control animals received 1Z CMC on D 0. A s•ine control group was also included.
NS - Not Significan'.

41



FiI¢HIII- IUFLU EtHZ

.(I, _:. T:iL

7 5.0+ . D++

V A C P:PF' [I + 1

45-,--....1

io.rc::i -r------- T i I

DR' POCST INFECTION

Geometric Mean
Treatment Survival Time (Days) p Value

CMC

Control 4.60

ACPP
Day +1 4.82 NS

Saline
Control 4.80 NS

Figure 11. Effect of ACPP, given on day +1, on resistance to
influenza-induced pneumonitis.

Mice were given ACPP (250 mg/kg) in I% carboxymethyl cellulose (CfC), ip.. one day
after (D +1) intranasal challenge with 10 LD of influenza virus (Aichi Strain).
Control animals received 1% CI.C on D +1. A saline control group was also included.
NS - Not Significant.
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Figure 12. Effect of AIPP, given on day -2, on resistance to
influenza-induced pneumonitis.

Mice were given AIPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., two days
prior to (D -2) intranasal challenge with 10 LDfO of influenza virus (Aichi Strain),
Control animals received 1% CIC on D -2. A salione control group was also included.
NS - Not Significant.
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Figure 13. Effect of AIPPn given on day 0, on resistance to
influenza-induced pneumonitis.

Mice were given AIPP (250 mg/kg) in 1Z carboxymethyl cellulose (CC), ip., on the
day of (D 0) intranasal challenge with 10 LD f influenza virus (Aichi Strain).
Control animals received 1Z CI1C on D 0. A sa52me control group was also included.
NS F rNot Significant.
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Figure 14. Effect of AIPP, given on day +1 on resistance to
influenza-induced pneumonitis.

Mice were given AIPP (250 mg/kg) in 1Z carb xymethyl cellulose (,CM'C), ip., one day
after (D +1) intranasal challenge with 10 LD of influenza virus (Aichi Strain).
Control animals received 1% CMC on D +1. A ; 2line control group was also included.
NS - Not Significant.
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Fipure 15. Effect of ABMP, given on day -2, on resistance to
influenza-induced pneumonitis.

Mice were given ABMP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., two days
prior to (D -2) intranasal challenge with 10 LD50 of influenza virus (Aichi Strain).
Control animals received 1% CMC on D -2. A saline control group was also included.
NS w Not Significant.
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Figure' 16. Effect of ABMP, given on day 0, on resistance to
influenza-induced pneumonitis.

Mice were given ABMP (250 mg/kg) in 1% carboxymethyl cellulose (CaC), ip. on the
day of (D 0) intranasal challenge with 10 LD5,, of influenza virus (Aichi Strain).
Control animals received 1% C'C on D 0. A sa ine control group was also included.
NS Not Significant.
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Figure 17. Effect of ABMP, given on day +1, on resistance to
influenza-induced pneumonitis.

Mice were given ABMP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one day
after (D +1) intranasal challenge with 10 LD50 of influenza virus (Aichi Strain).
Control animals received 1% CMC on D +1. A saline control group was also included.
NS - Not Significant.

48



1 /

WI.HI-INFLUEN.A100: - .

5. C CO4TR'OL

+.+

I,,I

+ +

- 6 101 8zz

DRY'' POMIT II4FEycTIOINI

Geometric Mean

Treatment Survival Time (Days) p Value

Control 5.84

ABMFPP
Day -2 6.85 NS

Saline
Control 5.72 NS

Figure 18. Effect of ABMFPP, given on day -2, on resistance to
influenza-induced pneumonitis.

Mice were given ABMFPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., two
days prior to (D -2) intranasal challenge with 10 LD of influenza virus (Aichi
Strain). Control animals received 1% CMC on D -2. Rosaline control group was also
included. NS - Not Significant.
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Figure 19. Effect of ABMFPP, given on day 0, on resistance to
influenza-induced pneumonitis.

Mice were given ABMFPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., on the
day of (D 0) intranasal challenge with 10 LDo of influenza virus (Aichi Strain).
Control animals received 1% QMC on D 0. A sal ne control group was also included.
NS = Not Significant.
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Figure 20. Effect of ABMFPP, given on day +1, on resistance to
influenza-induced pneumonitis.

Mice were given ABMFPP (250 mg/kg) in 1% carboxymethyl cel lulose (GMC), ip., one day
after (D +1) intranasal challenge with 10 LD50 of influenza virus (Aichi Strain).
Control an~imals received 1% CMC on D +1. A saline control group was'also included.
NS -Not Significant.
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Figure 21. Effect of ACDFPP, given on day -2, on resistance to
influenza-induced pneumonitis.

Mice were given ACDFPP (250 mg/kg) in 1% . -boxymethyl cellulose (aIC), ip., two

days prior to (D -2) intranasal challenge with 10 LD of influenza virus (Aichi
.Strain). Control animals received 1% CMC on D -2. saline control group was also

included. NS - Not Significant.
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Figure 22. Effect of ACDFPP, given on dby 0, on resistance to

influenza-induced pneumonitis.

wierwe given ACDFPP (250 mg/kg) in 1% carboxymethyl cellulose ((•C), ip., on tho

day of (D 0) intranasal challenge with 10 LD^ o, influenza virus (Aichi Strain).,

Control animals recpived 1% CIMC on D 0. A s,ýione, control group was also included.

N,0= Not Significant.
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Figure 23. Effect of ACDFPP, given on day +1, on resistance to
influenza-induced pneumonitis.

Mice were given APDFPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one
after (D y 1) intranasal challenge with 10 LD f influenza virus (Aichi Strain).
Control animals received l CYC on D +1. A 7 linc control group was also include
NS w Not Significant.

54



HSUV-1 HEPATITIS

a CONTROL

+ 1% CMC D-2
- * ASPP D-Z

DtYSPo 8TINFECTIO

Geometric Mean

Trea2Eent Survival Time (Days) p Value

•CM
Control 7.03

ABP?
Day-2 9.47 NS

Saline
Control 8'.60 NS

Figure 24. Effect of ABPP, given on day -2, on resistance to

herpesvirus-induced hepatitis.

Mice were given APP (250 mg/kg) in 1% carboxymethyl cellulose (QIC). ip., two days
prior t'o (D -2) intravenous challenge with 10 LD of HSV-1 (MB Strain). Control
animals received 1% CIC on D -2. A saline contr9 group was also included. NS =
Not ruinificant.
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Figure 25. Effect of ABPP, given on day 0, on resistance to
herpesvirus-induced hepatitis.

Mice were given ABPP (250 mg/kg) in !Z carboxymethyl cellulose (IMC), ip., on the
day of (D 0) intrvenous challenge with 10 LD of HSV-' (MB Strain). Control
animals received 1% CMC on D 0. A saline conrol group was also included. NS - Not
Significant.

56



HSV-1 HEPAsTITIS
100lot' ------ <'

n- - U CONTROL
S+ lCIC D+1

75.0- REPP D+1

- 50.0

0.001
7. 6 10 iq 1$ •

DAYS POST INFECTION

Geometric Mean
Treatment Survival Time (Days) p Value

C•1C
Control 7.27

ABPP
Day +1 7.52 NS

Saline
Control 8.60 NS

Figure 26. Effect of ABPP, given on day +1, on resistance to
herpesvirus-induced hepatitis.

Mice were given ABPP (250 mg/kg) in 1Z carboxymethyl cellulose (CMC), ip., one day
after (D +1) intravenous challenge with 10 LD5 n of HSV-I (MB Strain). Control
animals received 1Z CMC on D +1. A saline control group was also included. NS -
Not Significant.
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Figure 27. Effect of ACPP, given on day -2, on resistance to
herpesvirus-induced hepatitis.

Mice were given ACPP (250 mg/kg) in 1Z carboxymethyl cellulose (CMC), ip., two days
prior to (D -2) intravenous challenge with 10 LDs5T of HSV-1 (MB Strain). Control.
animals received 1% QIC on D -2. A saline contrbo group was also included. NS
Not Significant.
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Figure 28. Effect of ACPP, given on day 0, on resistance to
herpesvirus-induced hepatitis.

Mice were given.ACPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., on the
day of (D 0) intrvenous challenge with 10 LD of HSV-1 (NB Strain). Control
animals received 1% CMC on D 0. A saline control group was also included. NS - Not
Significant.
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Figure 29. Effect of ACPP, given on day +1, on resistance to
herpesvirus-induced hepatitis.

Mice were given ACPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one day
after (D +1) intravenous challenge with 10 LDS^ of HSV-I (MB Strain). Control
animals received 1% CMC on D +1. A saline control group was also included. NS -
Not Significant.
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Figure 30. Effect of AIPP, given on day -2, on resistance to
herpesvirus-induced hepatitis.

Mice were given AIPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., two days
prior to (D -2) intravenous challenge with 10 LD52 of HSV-l (MB Strain). Control
animals received 1% CMC on D -2. A saline control group was also included. NS
Not Significant.
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Figure 31. Effect of.APP, given on day 0, on resistance to
herpesvirus-induced hepatitis.

Mice were given AlPP (250 mg/kg) in 1'% carboxymethyl cellulose (CIC), ip., on the
day of (D 0) intrvenous challenge with 10 LD of HSV-1 (MB Strain). Control
animals received 1% C1C on D 0. A saline con5 rol group was also included. NS -Not
Significant.
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Figure 32. Effect of AIPP, given on day +p, on resistance to

herpesvirus-induced hepatitis.

Mice were given AIPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one dayafter (D +l) intravenous challenge with 0 LD5 of HSV-I (MB Strain). Control
animals received 9% CMC on D +1. A saline control group was also included. NSS

Not Significant.
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Figurea33. Effect of ABMP, given on day -2p on resistance to

herpesvirus-induced hepatitis.

Mice were given ABMP (250 mg/kg) in 1Z carboxymethyl cellulose (CMC), ip., two daysprior to (D -2) intravenous challenge with 9 0 LDS5 of HSV-I (MB Strain). Control_
animals received 1. CMC on D -2. A saline contro group was also included. NS

Not Significant.
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Figure 34. Effect of ABMP, given on day 0, on resistance to
herpesvirus-induced hepatitis.

Mice wer• given ABMP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., on the
day of (D 0) intrvenous challenge with 10 LD52 of HSV-1 (MB Strain). Control
animals received 1% CMC on D 0. A saline con rol group was also included. NS - Not
Significant.
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Figure 35. Effect of ABMP, given on lay +1, on resistance to
her! esvirus-induced hepatitis.

Mice were given ABMP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ýip., one day
after (D +1) intravenous challenge with 10 LDs of HSV-1 (MB Strain). I Control
animals received 1% CMC on D +1. A saline control group was also include(:. NS =

Not Significant.
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Figure 36. Effect of ABMFPP, 'given on day -2, on resistance to
herpesvirus-induced hepatitis.

Mice were given ABMFPP (250 mg/'kg) in 1Z carboxvmethyl cellulose (COC), ip., two
days prior to (D -2) intravenous challenge with 10 LDs. of IISV-l (MB Strain).
Control animals received 1% CMC on D -2. A saline cor, 2rol group was also included.
NS ,, Not Significant.
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Figure 37. Effect of ASuPP, given on div a, on resistance top

herpesvirus-induced hepatitis.

Mice were given AB;FPP (250 mg/kg) in iZ carboxymethyl cellulose (COC), ip., on the
day of (D 0) intrvenous challenge with 10 LDs^ of HSV-1 (n Strain). Control
animals received 1. QIC on D 0. A saline control group was also included. NS No
Significant.

68



H:.*:' - I H EP AT IT I"

I..!

- iI'IFFP [I+!

25.:' , .. _ __ .. .

n .' n ' . .. I 'i. .. I I

D"" POCT !itFECTION

Geometric Mean
Treatment Survival Time (Days) p Value

CMC
Control 8.82

ABMFPP
Day +1 9.17 NS

Saline
Control 8.34 NS

Figure 38. Effect of ABMFPP, given on day +1, on resistance to
herpesvirus-induced hepatitis.

Mice were given ABMFPP (250 mg/kg) in I% carboxymethyl cellulose (CMC), ip., one day
after (D +1) intravenous challenge with 10 LD of HSV-1 (MB Strain). Control
animals received 1% CMC on D +1. A saline conrol group was also included. NS -

Not Significant.
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Figure 39. Effect of ACDFPP, given on day -2, on resistance to
herpesvirus-induced hepatitis.

Mice were given ACDFPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., two
days prior to (D -2) intravenous challenge with 10 LD5 ^ of HSV-1 (MB Strain).
Control animals received 1% CMC on D -2. A saline control group was also included.
NS - Not Significant.

70



-A

. CONTROL

+ 1" CC D 0

• FAC:DFUPP D 0
"--

0. 0 C

I I lii

.' , A O'S.T 1rN F E CT -0 N

Geometric Mean
Treatment Su rvival Time (Days) p Value

CMC

Control 7.35

ACDFPP
Day 0 7.24 NS

Saline
Control 6.83 NS

Figure 40. Effect of ACDFPP, g yen on day 0, on resistance to
herpesvirus-induced hepatitis.

Mice were given ACDFPP (250 mg/ g) in 1% carboxymethyl cellulose (CMC), ip., on the
day of (D 0) intrvenous challen e with 10 LD of HSV-1 (MB Strain). Control
animals received 1% CMC on D 0. A saline con5rol group was also included. NS = Not
Significant.
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Figure 41. Effect of ACDFPP, given on day +1, on resistance to
herpesvirus-induced hepatitis.

Mice were given ACDFPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one day
after (D +1) intravenous challenge with 10 LD of HSV-1 (MB Strain). Control
animals received 1% CMC on D +1. A saline control group was also included. NS -
Not Significant.
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Figure 42. Effect of ABPP, given on day -2, on resistance to
herpesvirus-induced encephalitis.

Mice were given ABPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., two days
prior to (D -2) footpad challenge with 10 LD 0 of HSV-I (MB Strain). Control
animals received 1% CXC on D -2. A saline control group was also included. NS =

Not Significant.
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Figure "-3. Effect of ABPP, given on day 0, on resistance to
herpesvirus-induced encephalitis.

Mice were given ABPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., on the
day of (D 0) footpad challenge with 10 LD5 0 of HSV-1 (MB Strain). Control animals
received 1% CMC on D 0. A saline control group was also included. NS Not
Significant.

74



HERPESVIRUS ENCEPHALITIS

"+ ABPPE , DAY I
"* NORr'iAL SALINE- nS0 ,\, CMC, DAY 1.

"- .0"

- V

0I I

.34S6 7 9

DAYS POST INFECTION

Geometric Mean
Treatment Survival Time (Days) p Value

CMC
Control 6.55

ABPP
Day +1 6.36 NS

Saline
Control 6.33 NS

Figure 44. Effect of ABPP, given on day +1, on resistance to
herpesvirus-induced encephalitis.

Mice were given ABPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one day
after (D +1) footpad challenge with 10 LDl of 1HSV-I (MB Strain). Control animals
received 1% CMC on D +1. A saline contrologroup was also included. NS = Not
Significant..
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Figure 45. Effect of ACPP, given on day -2, on resistance to
herpesvirus-induced encephalitis.

Mice were given ACPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., two days
prior to (D -2) footpad challenge with 10 LD50 of HSV-1 (MB Strain). Control
animals received 1% CMC on D -2. A saline control group was also included. NS
Not Significant.
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Figure 46. Effect of ACP, given on day 0, on resistance to
herpesvirus-induced encephalitis.

Mice were given ACPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., on the
day of (D 0) footpad challenge with 10 LD 50 of HSV-I (MB Strain). Control animals
received 1% CMC on D 0. A saline control group was also included. NS = Not
Significant.
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Figure 47. Effect of ACPP, given on day +1, on resistance to
herpesvirus-induced encephalitis.

Mice were given ACPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one day
after (D +1) footpad challenge with 10 LD 5 of HSV-I (MB Strain). Control animals
received 1% CMC on D +1. A saline controi group was also included. NS Not
Significant.
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Figure 48. Effect of AIPP, given on day -2, on resistance to
herpesvirus-induced encephalitis.

Mice were given AIPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., two days
prior to (D -2) footpad challenge with 10 LD5 0 of HSV-I (NB Strain). Control
animals received 1% CMC on D -2. A saline control group was also included. NS -

Not Significant.
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Figure 49. Effect of AIPP, given on day 0, on resistance to
herpesvirus-induced encephalitis.

Mice were given AIPP (250 mg/kg) in I% carboxymethyl cellulose (CMC), ip., on the
day of (D 0) footpad challenge with 10 LD50 of HSV-1 (MB Strain). Control animals
received 1% CMC on D 0. A saline control group was also included. NS - Not
Significant.
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Figure 50 Effect of AIPP, given on day +1, on resistance to
herpesvirus-induced encephalitis.

Mice were given AIPP (250 mg/kg) in 1% carboxymethyl cellulose (01C), ip., one da
after (D +1) footpad challenge with 10 1,PUo of HSV-1 (Ml Strain). Control animal
received 1% (-MC cn D +1. A saline cont!, group was also included. NS - Not
Significant.
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Figure 51. Effect of AB`MP, given on day -2, on resistance to
herpeavirus-induced encephalitis.

SMice were given ABMP (250 mg/kg) in It carboxymethyl cellulose (CM,'), ip., two de
prior to (D -2) footpad challenge with 10 LD 50 of HSV-I (MB Strain). Control
animals received 1% CMC on D -2. A saline control group was also included. NS•
Not Significant.
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Figure 52. Effect of ABMP, given on day 0, on resistance to
herpesvirus-induced encephalitis.

Mice were given ABP (250 mg/kpý Ln 1% carboxymethyl cellulose (GIC),, ip., on the
day of (D 0) footpad challen, e. with 10 LD50 of HSV-l (MB Strain). Control animals
received 1% CMC on D 0. t saline control group was also included. NS = Not
Significant.
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Figure 53. Effect of ABMP, given on day +1, on resistance to
herpesvirus-induced encephalitis.

Mice were -iven ABMP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one day
after (D +1) footpad challenge with 10 LD5 0 of HSV-l (MB Strain).' Control animals
received 1% CMC on D +1. A saline control group was also included. NS = Not
Significant.
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Figure 54. Effect of ABMFPP, given on day -2, on resistance to
herpesvirus-induced encephalitis.

Mice were given ABMFPP (25G mg/kg) in 1% parboxymethyl cellulose (CMC), ip., two
days prior to (D -2) footpad challenge with 10 LD 0 of HSV-1 (MB Strain). Control
animals received 1% CMC on D -2. A saline control group was also included. NS =

Not Significant.
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Figure 55. Effect of ABMFPP, given on day 0, on resistance to
herpesvirus-induced encephalitis.

Mice were given ABMFPP (250 mg/kg) in I% carboxymethyl cellulose (01C), ip., on the
day of (D 0) footpad challenge with 10 LD50 of HSV-I (MB Strain). Control animals
received 1% CXC on D 0. A saline control group was also included. NS - Not
Significant.
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Figure 56. Effect of ABMFPP, given on day +1, on resistance to
herpesvirus-induced encephalitis.

Mice were given ABMFPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one d
after (D +1) footpad challenge with 10 LDs 0 of HSV-l (MB Strain). Control animals
received 1% OC on D +1. A saline control group was also included. NS - Not
Significant.
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Figure 57. Effect of ACDFPP, given on day -2, on resistance to
herpesvirus-induced encephalitis.

Mice were given ACDFPP (250 mg/kg) in I% carboxymethyl cellulose (CMC), ip., two
days prior to (D -2) footpad challenge with 10 LD of HSV-l (MB Strain). Control
animals received 1% CMC on D -2. A saline contro group was also included. NS =
Not Significant.
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Figure 58. Effect of ACDFPP, given on day 0, on resistance to
herpesvirus-induced encephalitis..

Mice were given ACDFP? (250 mg/kg),in 1% carboxymethyl cellulose (CMC), ip., on the
day of (D 0) footpad challenge with 10 LD 50 of HSV-1 (MB Strain). Control animals
received 1% CMC on D 0. A saline control group was also included. NS - Not
Significant.
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Figure 59. Effect of ACDFPP, given on dey +1, on resistance to
herpesvirus-induced encephal.itis.

Mice were given ACDFPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one day
after (D +1) footpad challenge with 10 LD of HSV-1 (MB Strain). Control animals
received 1% CMC on D +1. A saline controp0 group was also included. NS = Not
Significant.
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Figure 60. Effect of ABPI, given on day -2, on resistance to
banzivirus-induced encephalitis.

Mice were given ABPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., two days
prior to (D -2) subcutaneous challenge with 10 LD5 n of banzivirus. Control animals
received 1% CMC on D -2. A saline control group was also included. NS = Not
Significant.
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Figure 61. Effect of ABPP, given on day 0, on resistance to
banzivirus-induced encephalitis.

Mice were given ABPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., on the
day of (D 0) subcutaneous challenge with 10 LD5 0 of banzivirus. Control animals
received 1% CMC on D 0. A saline control group was also included. NS = Not
Significant.
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Figure 62. Effect of ABPP, given on day +1, on resistance to
ibanzivirus-induced encephalitis.

Mice were given ABPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one day
after (D +1) subcutaneous challenge with 10 LD 0 of banzivirus. Control animals
received 1% CMC on D +1. A saline control group was also included. NS = Not
Significant.
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Figure 63. Effect of ACPP, given on day -2, on resistance to
banzivirus-induced encephalitis.

Mice were given ACPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., two days
prior to (D -2) subcutaneous challenge with 10 LD50 of banzivirus. Control animals
received 1% CMC on D -2. A saline control group was also included. NS - Not
Significait.
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Figure 64. Effect of ACPP, given on day 0, on resistance ýo
banzivirus-induced encephalitis.

Mice were given ACPP (250 mg/kg) in 1Z carboxymethyl cellulose'(CMC), ip., on the
day of (D O) subcutaneous challenge with 10 LD50 of banzivirus. Control animals
received 1Z CMC on D 0. A saline control group was also included. NS - Not
Significant.
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Figure 65. Effect of ACPP, given on day +1, on resistance to
banzivirus-induced encephalitis.

Mice were given ACPP' (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one day
after (D +1) subcutaneous challenge with 10 LD50 of banzivirus. Control animals
received 1% CMC on D +1. A saline control group was also included. AS 7 Not

Significant.
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Figure 66. Effect of AIPP, given on day -2, on resistance to
banzivirus-induced encephalitis.

Mice were given AIP? (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., two days
prior to (D -2) subcutaneous challenge with 10 LD5n of banzivirus. Control animals
received 1% CMC on D -2. A saline control group-w~s also included. NS = Not
Significant..
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Figure 67. Effect of AIPP, given on day 0, on resistance to
•_nzivirus-induced encephalitis.

Mice were given AIPP (250 mg/kg) in 1% carboxymethyl cellulose (CIC), ip., on the
day of (D 0) subcutaneous challenge with 10 LD of banzivirus. Control animals
received 1% CMC on D 0. A saline control grouý was also included. NS - Not
Significant.
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Figure 68. Effect of AIPP, given on day +1, on resistance to
banzivirus-induced encephalitis.

Mice were given AIPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one day
after (D +1) subcutaneous challenge with 10 LD50 of banzivirus. Control animals
received 1% CMC on D +1. A saline control group was also included. NS " Not
Significant.
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Figure 69. Effect of ABMP, given on day -2, on resistance to
banzivirus-induced encephalitis.

Mice were given ABMP (250 mg/kg) in It carboxymethyl cellulose (aIC), ip., two days
prior to (D -2) subcutaneous challenge with 10 LD50 of banzivirus. Control animals
received 1% CIC on D -2. A saline control g:oup was also included. NS - Not
Significant.
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Figure 70. Effect of ABMP, given on day 0, on resistance to

banzivirus-induced encephalitis.

Mice were given ABMP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., on theday of (D 0) subcutaneoun challenge with 10 LD of banzivirus. Control animals
received 1% Co C on D 0. A saline control g7ou.was also included. NS Not

Significant.
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Figure 71. Effect of ADMP, given on day +1, on resistance to
banzivirus-induced encephalitis.

Mice were given ABMP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one day
after (D +1) subcutaneous challenge with 10 LD50 of banzivirus. Control animals
received 1% C-C on D +1. A saline control group was also included. NS - Not
Significant.
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Figure 72. Effect of ABMFPP, given on day -2, on resistance to
banzivirus-induced encephalitis.

Mice were given ABMFPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., two
days prior to (D -2) subcutaneous challenge with 10 LD of banzivirus. Control
animals received i% CMC on D -2. A saline control grou• was also included. NS -
Not Significant.
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Figure 73. Effect of ABMFPP, gi.ven on day 0, on resistance to
banzivirus-induced encephalitis.

Mice were given ABMFPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., on the
day of (D 0) subcutaneous challenge with 10 LD5 of banzivirus. Control animals
received I% CMC on D 0. A saline control group was also included. NS - Not
Significant.
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Figure 74. Effect of ABMFPP, given on day +1, nn resistance to
banzivirus-induced encephalitis.

Mice were given ABMFPP (230 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one da
after "D +1) subcutaneous challenge wirh 10 LD of banzivirus. Control animals
received 1% CMC on D +1. A saline control group was alsn included. NS - Not
Significant.

105.

...



BENZI UIRUS' ENCEPHALITIS

+ ACDFPPF DRY -"

+ NlORMRAL SRLItAE
.0 \ \ CmcC, DA'! -z

'~50.0 +(-I

CLx

,-#-1 T -.- 7-b• b

5 6 7 9 10 11 12 * 1
DA'.,'r POQT INFECTION,

Geometric Mean
Treatment Survival Time (Days) p Value,

CMd
Control 8.25

ACDFPP
Day -2 ,.44 <0.05

Saline
Control 8.06 NS

Figure 75. Effect of ACDFPP, given on day -2, on resistance to
banzivirus-induced encephalitis.

Mice were given AC*DFPP (250 mg/kg) in 1% carboxymethyl cellulose (C2MC), Jp., two
days prior to (D -2) subcutaneous challenge with 10 LD5 0 of oanzivirus. Control
animals received I OIC on D -2. A saline control group was also included. NS
Not Significant.
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Figure 76. Effect of ACDFPP., given on day 0, on resistance to
banzivirus-induced encephalitis.

Mice were given ACDFPP (250 mg/kg) in 1% carboxymethyl cellulose (CIC), ip., on the
day of (D 0) subcutaneous challenge with 10 LD50 of banzivirus. Control animals
received 1% CMC on D 0. A saline control group was also included. NS Not
Significant.
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Figure 77. Effect of ACDFPP, given on day +1, on resistance to
banzivirus-induced encephalitis.

Mice were given ACDFPP (250 mg/kg) in 1% carboxymethyl cellulose (CMC), ip., one day
after (D +1) subcutaneous challenge with 10 LDf of banzivirus. Control animals
received 1% CGC on D +1. A saline control grou was also included. NS - Not
Significant.
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